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<5>7l Sj-tH 13. &A)S\±r ^ ^4 ^ (repeating unit)* 3E^-*Rr i£eflx]^^ ^*|) 
^ vil7>^ti iSell^liB <>l-g-*H 50nm °lS r 3 

3fl€ 3^*1 sfl^S] -^M^ ^1^- ^ &<H, ^l7>E|y ££5flx]iE 2- 

EUV (Extreme Ultraviolet, 13nm) <=>!-§-*!- iS&l^iZLefls] ^ofl nfl-f °- 



[*r*M 1] 




? ? 

R.4 R5 



#7l ^HH, R x> R 2> R 3; R 4 , R 5 , Rg , R?; a , b ^ cr ^ ^ & 



[tlliE] 
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iS^l^liS ^*fl ^ <>1» ^--B-s}^ iSsfl^H ^^-{Photoresist Copolymer and 
Photoresist Composition Containing It} 

£ 1^ ^ ^£efl*l^H ^tMl^l NMR . 

5L 2^r t^^l ^HHl tcf^E lEel^liH 2^## ^1^><^ SSefl^^H 

-S- 3LS.efl*l^H ^ l£E|7]iB 2i^^6\] gift 

J±tf 4Ml*V7fl^ Ji^3 *VE*ti ^llSAl ^7}<2]^ ^1 EUV 

(Extreme Ultraviolet, 13nm) ^-Sl-i- °l-§-tr ^S.eldiZLEfls] ^ofl a>-§-*>7H1 3^"tr 

«K£*ll ^12:^ nl^fl ^ JL#5L% iH^l ^ *fl , ^BlH^r 

91 DUV (Deep Ultraviolet) i^efl^l^H7|- z]-^ w>j7 ^ 0.^ , n 

(photoacid generator)^ *H ^^>7fl ^HrS}^- ^2:^ nflH^^ ^L^-^># wflt^H *H2:^r 
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<5> o]z\i$ iSefl7|iEo| 7l ^o. ^-a>^-^^7> ^o.S^-Ei 7.}2)<£ w>7fl s]^ 

Jl, oj^Tll -*H1 ^«fl -f aflola ^cHH cHH^^ 

til^«-^ 7 > m^-^j^ cflSfl A^ cf§ -g-$fl£l- ^-711 ^ 7 > 

&7fl £H v}^El°\ ^ 7l^r i?H -i-^-^S. ^ ^ 

^t^- D H] 3fl Ej^g- ^^A]^ ^ o^cf. 50nm 3flEj ^a] ^A*V ic^^l^r EUV # 

y l^i ^fl 7fl^o]ji ; ^Eieii^^H ^a1 7 flt f^l oicf. ISe^liEo] ^ o. > 50nm o] 

*H 3flH ^A] oflAj-S]^. 7 ># ^ -g-^O] 2flEi^ J=L u -j;g ^Aj-ol7l tt|j-g-Ofl 0}M. Wj-^ *} 7 ) 

<7 > ^£ 50nm 3xflEj-g- ^*> 7 1 EUV °l-g-f}- ^ 

£B]^HHfl3r) ^6]] a}-§-^- ^ 01^ ££efl7)AE ^^H) ^ n f-R-^>^ ilEll^l 

<8> SE*t, ^ <#7) ISellxliB °l-§-*H is^l^iE nil Ei^- 

a o V ^ ^ °1 si t!" u o V ^ ^1 ^*fl <$.°]Q «V3E^ -=-3-2-5. *VEf. 



15-5 



0030042525 



H*}: 2003/10/14 



<9> 



^ (repeating unit)* S^r^ f 1 ^!* ^tSr^r. 



<io> 



[SWq l] 



<11> 




<12> 



<13> 



Ri, R 2 ^ R 3 ^ ^ Sfe 



<14> 



<15> 



<16> 



<17> 



<18> 



R 4 . Rs. Re ^ R?^r i&fc-r l ^*1 10^1 ^ ^ ^ifl 

a : b : 10~50#% : 0~30#% : 50 ~ 80^%°] A . 

#7l SJ-*H 1^1 ^ aV^- ^Sl w}^^ oflj^ #Bl(N,N-cl^l^o>H^o>nlH/3,3- 
^ nfls-Al HS^!/of 3 t5)| o] s. ^ 014. 

t^H^ SE^- #71 ^31 IS^liB ^^1» Hflol^ ^x]g. S.^}Jl, -H- 
71-g-ofl g ##^*fl» Sf"*Rr Ml7}E)«. ££E|xliE ^^-*Vcf. 

^3 Ml7>Blti iSeflxl^B 2^-§-£- aflol^ ^XJs #3]h1^*||M. d if-^Ji, 
»>^-aJ«M|fe- (N, N-d ell ^o>3^o>nl i= /3 ( 3-rl nfl S-a] = S^MHl-iil) 0} ) ^ #e]Wl^l3fl-fe- 
^ ft« tifl^l^ ^is sf-w. 
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<19> # 7 j «H AM- ^ $X$= 3^#<>HS Jf^o^ 

^>-g-7>^*>^, US 5,212,043 (1993. 5. 18), WO 97/33198 (1997. 9. 12), WO 96/37526 (1996. 
11. 28), EP 0 794 458 (1997. 9. 10), EP 0 789 278 (1997. 8. 13), US 5,750,680 (1998. 5. 
12), US 6,051,678 (2000. 4. 18), GB 2,345,286 A (2000. 7. 5), US 6,132,926 (2000. 10. 
17), US 6,143,463 (2000. 11. 7), US 6,150,069 (2000. 11. 21), US 6,180,316 BI (2001. 1. 
30), US 6,225,020 Bl (2001. 5. 1), US 6,235,448 Bl (2001. 5. 22) ^ US 6,235,447 Bl 
(2001. 5. 22) f-<Hl 7flX|s} £^-<5>JI, ^3. %3-<g?fl 2^r 

vilolH, t^lvI_£LE<* «]a>^^s. <?>^s.vilolH, ^ sfl ^Bj-BHI^l *H "d<£2.w HSll-elHB, 

Ti- ^4t^iS <>}iMKlHH, HE^^S^- n^m^-SLS. ^S-tflojE f B^bII^Sw 

1- S^SM A>-g-^- 4= 5U^, tiflol^ ^ofl tflsfl i xflx] 10^% ul-g-S. A>-g-£] 

ir w>^^4. ^^>j)7> lf^% o]i}$j) <£o_ s A>-§-^ nflofl^ li e |x|AEo| ^ofl 

tfltl" ^^"£7> 3^S>7fl £)JL 10f^% A>-g-^ nflofl^ ^*^^17> ^V^^i* ^ 

<21> S*}:, # 7 1 ^-7l-g-nfl S ^ ISefl^liE ^l-ofl -§-Aj-^ Af-g-5^ ^^fl^ 

^J-g^HS^ ^Al #7] .g-^ofl 71] A] 21 ^-g- i^>Jl, H>#*}*}7flfe *ll € 3-^1^]^^ 
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^>fe, 2-^Effe *HJ-*H, tiflol^ ^lofl tflsfl 700 vfl^l 4000^^% 

A- 

<24> (b) #7] 3E.S.2fl*liB ±%Qo_3_ ^Tfl; ^ 

<25> (c) #7l ^^#^r ££^]^liB 3fl€* #7fl. 

<26> ^7) 3f^oil^ (b)^-T^l^ }x^*Hl i = S afl^la SE^r (b)#7fl<2] ic^^l 

— ^-fr ^l*Rr ^r^l* c] JLf-^- ^ &o_^ f ol tiflola. 70 ^ 200TC4M 

<27> ^-7} ic^g-^ ^^.SAi EUV(13nm) o^^, ArF(193nm), KrF(248nm), 

VUV(157nm), E-«] SE^r o]^* ^}-g-*H , 1 100 mJ/cm 2 ^ i^m^liiL ^Sjfe 

<28> ^7}*\}^ #7fl ( c )^ ^l-g-^H ^ ^3 

^^£r 0.01 5 ^^%3] TMAH ^-g-°-«<y ?H h}^-^^. 

<29> o| *V a. &-t$6\) rrj-s. ^ 7 ]-E] H_ ££51]71aeo] ^|--g- ^^$\°] ^-f 

^17> #^5.-^ *}<2^ ^ tilTfl ^HH^, oj^Tll ^.H ^*fl ^ ^ 
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^ £■ ^°1 ^Al^ofl o^<^ ^3^r 3^ <^Hcf. 

<32> ^^Hl 1 : 3L£efl^l^H ^^-*H ^lS 

<33> N.N-tHliol-a.lioH.^ 70g, ^>>a#efl<?l 30g ^ AIBN 5g^r ^ne^H^^sr ^ -g-ufl 

300g°fl ^ 66°C^l^i 8^1 «h§-*mtl. ^ ^ ^-71 ^#^g- ^Eflsofl ^go^cc^ 

^^Aj^l tf-g- oji- ^25^ «^ 31^51 ^eKN.N-^^l^^am^M^Mal-ell 

o]) 45g# <a^cf. 

<34> cf^-, #7HH <£o^ ^^(N^-^^^c.VH^^lc/o^^-efloj) 45g ^. 1Lo1 l ^. 

<y 4^1-^-^^^ 0.5g^- ^Jl 90t:<*lM 24^1^ SHf-AlsQ cf-g-, s.Eisl ^fr-7l# o] 

<35> ^"71 ^Al^l tiV^ojl^. i^snA]- 2Loll ^o] ^JL J51UVA1 71^ ^l^^l 

Bfl = ?_Hi ^el7> •a^M-^dl, °1 ^l^oll^^l- Jfo^ ^171^ *}o)?} v}^6\) ^op^o) 
^#°1 ^1 sq^ft-fl ol^-g- zlt^s. 7d3^H ^^(N.N-^^m^Hm^M-^/S.S-^^l 

<36> ^^Hl 2 : ^Sefl^l^E S^^- ^lS 
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<37> s£ 7 ] ^Al<^l o_ ^E)(N ) N-^^1^6]-a^c»>rilc / 3 > 3_ clc11 s. AlHs ^i /0 |. al . efl oi ) 

3g, £-*>*g= 8,000^ l-^til^^l^ 7g, ^>^^<?1 B Si 3)1^^^ Hel^HH 0.05g^r 
71-g-nflo] HS.€^l#H} 0 l-i-^€^^l=.< : »Hl^ <: >lH(PGMEA) 130g«fl ^ 0.20m BJeJs. o^a} 

<38> ^_aH1 3 : j££^7lAE gflfi ^ 

130 °C <HH 903:*} wflola. s^cf. Hflola. ^ ASML^ KrF ^%^-ul# ol-g-§}cc] i^g-Alfl * 
130°C 903z# tiflo] 3 ^tf. Hfloja 2 .38 bIIHbHI l^^M 

s.A>ol= ^.g-oflo]] 40 ^# «H> ^ lOOnm L/S sflU^- £&t} (£. 2 ^S). 

^*D* 5E^Hr ^7>El«. ISellxliE A>-g-^-O.S.^ ^-Ui^j ^AVol ^^^1 

*H1 sfli^ ^^H- 4= $114. o]e]^ £ £ efl7liE S^l-^- ^ 50nm °1^} 

3 sfl^i EUV #€^8: iSBl^Zisfl^ ^ojj nfl o. -O-g-^Tll ^>-g-€ *r 5W. 
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1] 



*>7] IS. fi^s)^ ^ tiV^ ^-^ (repeating unit)!- i^-*Rr ^SLS. 

[ Sr^M 1] 




#71 ^HH, 

Ri, R 2 ^ R 3 ^ ^ 



R 4 , R 5 . Re ^ R?^ AA l tfl*l ios] ^ ^ M^H, 



a : b : cfe 10~50#% : 0~30-§-% : 50~80#%°1 4. 



[^^J- 2] 



^-71 1^ a>4 ^Htt #Bl(N,N-^^l)lc,>a^o>n]^/3 ) 3-u]T I fls.AlH5.^1M 
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WW 3] 

[3^8" 4] 

#7] BBefl*l^B «1H^ ^r*lB #3 v] polyvinyl phenol )# c| 

li^r s^jo S ^ BB31*1:±lB 

5] 

3 %H1 S^i, 

^S^vilolH, C]5fl^^£<g ^A>^^.S ^5Lti|olH, ^^^^Dfl^-Al^^^^-. 

Hel#eflo]E, nl^i^^-t-^-lsll^^i^- BB1-&3MB, B^l^B^ ^^ = ^2 ^ 
*H°lH, B^]^^ ^f#^-BB °}=>*1MHB, Bel 3)1^^^ ^a}^ = b^. oVB)a.vilol 
B, BBl^l^^i- Hsll-^olB, cl^-lM-B^^^^- Bsl^eflolB, S.^o)u}^^\^o_^ 
^m^BMMB, cmBS-iffl^B^eflolB, n-Hl^^S- ^ M-B€°l 5LBS] *^BB*11 <=^B 
viHBS ^l^-^^l ^^£l^r 1 SE^r 2 ^ ^ s|-^-§-o} ^ o. s^jo S f>}^ 

*1^B 
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6] 

7] 

3 *M 5^1, 
8] 

3 %H1 SJoH, 

^71 ^"71 tiflo]^ ^ofl tfl«fl 700 ifl*] 4000f^%5. A}-g-5]fe ^SL 

91 

(a) *)1 3 7l7fl5l ££Ell7liE S^#^r s^zj-f^ #Jfofl £JL*>^ £I^liS 

(b) XSe^l^H ^* tf^^S i^*Rr #31; ^ 

(C) ^71 ^^-g- sfl^o. 03^ CJ^IS. o]^^l^ 
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[^t 1 * io] 

*\] 9 %hi sa^i, 

111 

^ 9 %H1 S^i, 

4 v 7l i^-^ EUV, KrF, ArF, VUV, E-^ , X-^i ^ o] ^.o^^l ^o_S.^-E^ ^ 

12] 
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